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a. The location of the studied section;b. The structure background of the studied section (modified by Wang ez al. » 2014) ;c. The geological map.

, 1965; ,1990; ,2013),
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Quercus sp. s Phyllites sp.  Pinus sp. ( s atsumu ( ,1996) ,
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The stratigraphic column of the Shuanghe Formation, Jianchuan Basin, western Yunnan



240 57
Planorbis sp. ; Unio .
sp. » Rhombunio sp. Acuticosta shuangheensis , s
Acuticosta diana ( , 1985; Unio sp. Rhombunio sp. ( ,
,1990), Zaisanamynodon Sp. 1990) ; Acuticosta shuangheensis, Acuticosta diana
(Gourbet et al. ,2017), ( ,1985) 3 Sphaerium scaldianum (
s Juglanspollenites- , 1976), Acuticosta shuang-
Pinuspollenites-Composit-Oi pollenites Lygo- heensis Acuticosta diana o
diumsporites—Cedripites-E phedripites Acuticosta shuangheensis , s
: Austrocypris levis-Homoeucypris , s Acuticosta diana
jingtanensis-Cyprinotus jiangsuensis-Darwinula . ( ,1985),
(Wu et al. ,2018), ,
, ,
. , N o Sphaerium scaldianum N
. Sphaerium scaldianum
, Unio , Acuticosta, Cuneopsis . A. semiretiaria
Anodonta 4 9  I; 3.4), s A. semiretiaria
. , 1/2, (
,1976)
2 ,
Acuticosta  Cuneopsis
— ) ( ,1976), Acuticosta
, . . . huoerguosica , Acuticosta sp. » Acuticosta subimmu—
R R N ( tata yAcuticosta cf. chinensis,Acuticosta cf. cuspi-
,1976; . ,1982; , data, Acuticosta cf. semiretiaria,Unio cf. subpa-
1982; , 19853 , 1983, 1992; , rallelus  Cuneopsis cf. subcelti formis
1999; ,2005) . sAnodonta cf. subpiscinalis ,

I

, Acuticosta cf. chinensisUnio

cf. subparallelus-Cuneopsis cf. subcelti formis

The spatio-temporal distribution and paleoenvironment of bivalve fossils in the Shuanghe

Formation, Jianchuan Basin, Yunnan Province



2 : 241

3
Late Eocene bivalve fossils from the Shuanghe Formation in the Jianchuan Basin
1. Acuticosta cf. huoerguosica (Huang) : s :S49-wt-11, ;2. Acuticosta sp. : s :S49-wt-11,

5344, Acuticosta subimmutata ( Huang) : 3. W4, s : S49-wt-11, 3 5. Acuticosta cf. semiretiaria
(Huang) : , :S49-wt-11, ;6. Acuticosta cf. cuspidata(Huang) . s : S49-wt-11, 3 7.
Acuticosta cf. semiretiaria (Huang) : s :S49-wt-11, . :1 em,

509

1. Acuticosta cf. huoerguosica (Huang) : external view of left value, S49-wt-11, Shuanghe Formation of Jianchuan Basin; 2. Acuticosta sp. :
external view of right value, S49-wt-11, Shuanghe Formation of Jianchuan Basin; 3, 4. Acuticosta subimmutata (Huang): 3. external view of
right value, 4. external view of left value, S49-wt-11, Shuanghe Formation of Jianchuan Basin; 5. Acuticosta cf. semiretiaria (Huang): top
view, S49-wt-11, Shuanghe Formation of Jianchuan Basin; 6. Acuticosta cf. cuspidata (Huang): internal view of left value, S49-wt-11,
Shuanghe Formation of Jianchuan Basin; 7. Acuticosta cf. semiretiaria (Huang) : external view of left value, S49-wt-11, Shuanghe Formation
of Jianchuan Basin. Scale: 1 cm. All bivalve fossils are housed in Room 509, Main Building, School of Earth Scinence, China University of

Geosciences, Wuhan, China.

( 2,3,4), . N N
, ( ,1976; ,
s 1982; . ,1982; ,1983,1992;
s s ,1999; ,2005), I s Acuti-

, costa huoerguosica » Acuticosta cf. semiretiaria,
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Unio cf. subparallelus .
( ) , Acuticosta . . N
cf. cuspidata N , Acuticosta,
Unio, Cuneopsis  Anodonta
) ( , ( ,1962;
,1976; ,1982; ,2005), . ,1965; ,1965; ,1980;
Acuticosta subimmutata s Acuticosta cf. chinensis, ,1983; . , 20033 , 20053
Anodonta cf. subpiscinalis ,2010), R
— ( ) N )
( ,1976; H N N
,1982) , Acuticosta chinensis ,Cuneopsis cf. sub- N ,
celti formis , Acuticosta ; N N
chinensis ( ,1962; . , o
N ,1965; ,1965; ,1980; , .
, 1981; . , 2003) ., Acuticosta N N
chinensis ) N N
. Anodonta cf. subpiscinalis . .
— Lamprotula—CuneopsisUnio
( ,1982), Cuneopsis cf. subcelti- , ,
formis . , o
Sphaerium scaldianum , o
Sphae- ,
rium scaldianum ( . .1982), C I . 20033
2 ,2005; ,2014) ,
11, 13.14 s s
Austrocy pris levis- , .
Homoeucypris jingtanensis—Cy prinotus jiangsuen— , )
sis-Darwinula , o
Austrocypris—Cy prinotus—Pelocy pris , -
, Austrocyprislevis  Cypri- , — ) ,
notus jiangsuensis “UASPCE” “UCCAH-
( pPL” ; ( )
,2014) , 1982), ,
34, 7— Lamprotula-
37. 1 Ma , 35.940. 9 Ma, CuneopsisUnio ( ,2014),
(Gourbet et al. ,2017), , .
3 ( . ,2003;
,2014), )

- (Wu et al. ,2018),
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Order Unionoida Stoliczk,1871
Superfamily Unionacea Fleming, 1828

Family Unionidae Fleming, 1828
Subfamily Unioninae Fleming, 1828
Genus Acuticosta Simpson, 1900

Uion chinensis Lea,1868

( )

Acuticosta cf. huoer-
guosica Huang,1976

( 3, D
cf. 1976 Acuticosta huoerguosica Huang,
,335 131, 24,
cf. 1982 Acuticosta huoerguosica Huang, 525, 45,
2—3,
1, 0
s 55 mm, 32 mm,
b b o b
. o 2
b b o
. b o
( L1976 )

,1982)

’

cf. 1965 Acuticosta chinensis

( )

Acuticosta sp.

30 mm,

, Acuticosta

Acuticosta subimmutata Huang,1976
( 3. 3,4

1976  Acuticosta subimmutata Huang,

,334 129,

1—3,
1982  Acuticosta subimmutata Huang, .23, 44,
12—14,
2,
s o
, 62 mm,
40 mm, , , o
s N N o
s s o
s s
( ,1976;
,1982) , ,
D o
s
H ’
( ) Acuticosta cf. chinensis
Lea, 1868
3, 5

Lea, , 201
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17—18,

cf. 1976 Acuticosta chinensis Lea, .

333—334 129, 14,

cf. 1982 Acuticosta chinensis Lea, 24, 44, 16,
1 . o
, 48 mm, 18 mm,
. b o A
2 ’ o b
b b o
b o
( , 1976
,1982) . N s
b o
(1965) \
b
b o
b
’ b

( )
Huang, 1976
( 3, 6)
cf. 1976 Acuticosta cuspidata Huang.
,334 129, 1-—3,

Acuticosta cf. cuspidata

cf. 1982 Acuticosta cuspidata Huang, .25, 45,
4—5,
cf. 1982  Acuticosta cuspidata Huang, , 440 3,
4,
1 . o
) 26 mm, 15 mm,
’ b o b
b b o b o
s s
b o

( )

1976 ,1982) N N

,2005) N

( )  Acuticosta cf. semire-
tiaria Huang,1976
( 3, D

cf. 1976 Acuticosta semiretiaria Huang,

,334 130, 2.

cf. 1982 Acuticosta semiretiaria Huang, . 45, 1.
1 s o
, 25 mm, 18 mm, ,
’ o A} b
’ o ’ o
b o

( ,

1976 ,1982) .
Genus Unio Retzius,1788
Unio tunidus Retzius,1788
( ) Unio cf. subparallelus
Huang, 1976
( 4, D

cf. 1976 Acuticosta subparallelus Huang.
,334 130, 2,

cf. 1982 Acuticosta subparallelus Huang, .24, 45,
1.
1 ., o
, 58 mm, 26 mm,
’ s o s
s s - s
s s o s
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Late Eocene bivalve fossils from the Shuanghe Formation in the Jianchuan Basin

1. Unio cof. subparallelus(Huang) : s :S49-wt-11,
S49-wt-11, 33. Anodonta cf. subpiscinalis(Martinson) : s :S49-wt-11,
509

;2. Cuneopsis cf. subcelti formis(Huang) :

1. Unio cl. subparallelus (Huang) : external view of left value, S49-wt-11, Shuanghe Formation of Jianchuan Basin; 2. Cuneopsis cl. subcelti -

formis(Huang) : external view of left value, S49-wt-11, Shuanghe Formation of Jianchuan Basin; 3. Anodonta cf. subpiscinalis (Martinson) :

external view of left value, S49-wt-11, Shuanghe Formation of Jianchuan Basin. Scale: 1 cm. All bivalve fossils are housed in Room 509, Main

Building, School of Earth Scinence, China University of Geosciences, Wuhan, China.

(1976) . (1982)

Genus Cuneopsis Simpson,1900
Unio celti formis Heude,1874

o ’ ’
o ’
o ’
““ W”
’
o o
’ H

( )

mis Huang,1981
( 4, 2

cf. 1981 Cuneopsis subcelti formis Huang,

( ,1981)

9 b

celti formis (Heude)

Cuneopsis cf. subceltifor-

60 mm,

N

Cuneopsis
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Subfamily Anodotinae Ortmann, 1910
Genus Anodonta Lamarck, 1799
Mytilus cygneus Linné, 1758

( )
lis Martinson, 1951
( 4, 3

Anodonta cf. subpiscina-

cf. 1976  Anodonta subpiscinalis Martinson,

,334 131, 11,

cf. 1982  Acuticosta subparallelus Martinson, ,25
A7, 2,
1 o
, 45 mm, 25 mm,
s s o s
o s o s s
s o

( ,1982) N
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subimmutata » Cuticosta cf. chinensis, Acuticosta

Abstract

Tibetan

considered as the main region where material

The  southeastern Plateau is
escalation caused by the Tibetan Plateau, and it
records the sedimentary, tectonic and biological
events reflecting the uplift of the plateau. The
Jianchuan Basin is one of the pullapart basins in
the southeastern Tibetan Plateau. The Shuanghe
Formation is the main sedimentary strata of the
Jianchuan Basin. The bivalve fossils from this
formation lack detailed study, and only limited
reports had been documented. In this paper, nine
species and four genera of bivalves are found under
systematic specification in the Jianchuan Basin.
Four genera are Unio, Acuticosta, Cuneopsis and
Anodota, and nine species include Acuticosta

huoerguosica Acuticosta Sp. » Acuticosta

cf. cuspidata, Acuticosta cf. semiretiaria, Unio
cf. subparallelus, Cuneopsis cf. subcelti formis
and Anodonta cf. subpiscinalis. All of the species
belong to the family Unionidae. The genus
Acuticosta and Cuneopsis are modern characteristic
genera in eastern Asia, and A. chinensis and C.
subcelti formis are present existing species south of
the Yangtze River. However, A. chinensis was
just reported in Xinjiang before. Based on ages of
intrusive veins and standard Ostracoda fossil

the Shuanghe could be

constrained in late Eocene. Therefore, this paper

zones, Formation
not only provides new evidence of bivalve fossils in
western Yunnan Province, but also reveals a
subtropical fresh-water delta-front and prodelta
environment of the Jianchuan Basin during the late

Eocene.



